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Abstract of JP2002314453 

PROBLEM TO BE SOLVED: To provide a 
mobile phone having an antenna matching 
circuit switching function that selects an 
optimum antenna matching circuit in 
accordance with the state of use of the mobile 
phone so as to avoid deterioration in the 
sensitivity due to mismatching. SOLUTION: A 
control section 4 selects a reception band 
matching circuit 10 for an impedance matching 
circuit between an antenna 1 and a wireless 
section 3 when the mobile phone is in standby. 
When the mobile phone is In a communication 
connection state, the control section 4 
ute«5r:jr\stis c transmission burst and selects 
the reception band matching circuit 10 for the 
impedance matching circuit between the 
antenna 1 and the wireless section 3 when the 
transmission burst is not received. On the 
other hand, when the transmission burst is 
received in the communication connection 
state, a data communication detection circuit 8 
discriminates whether or not data are 
communicated, and when the data are 
communicated, the control section 4 selects a 
transmission band matching circuit 9 for the 
impedance matching circuit between the 
antenna 1 and the wireless section 3, and 
when data are not communicated, the control 
section 4 selects a human body matching 
circuit 1 1 for the impedance matching circuit 
between the antenna 1 and the wireless 
" section 3. 
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« NOTICES * 

PO and NCLPI are not responsible for any 
amsges caused by the use of this translation. 

.This document has been translated by computer. So the translation may not reflect the 
riginal precisely. . 

. **** shows the word which can not be translated. 
. In the drawings, any words are not translated. 



LA IMS 



Claim(s)] 

Claim 1] A base transceiver station, the antenna which performs. transmission and reception of 
n electric wave, and the wireless section equipped with the receiver and the transmitter, The 
ntenna matching circuit section which takes the impedance matching of said antenna and said 
ireless section, The display which displays various information, and the control unit which 
erforms telephone number input and various setting out, The acoustic circuit Which amplifies 
he going-up voice from a microphone, gets down from it, arid tells voiqe to a receiver, In the 
ortable telephone with an antenna matching, circuit change function equipped with the control 
ection which performs matching circuit change control of said antenna matching circuit 
ection.for control of said wireless section, a display, a control unit, and an acoustic 
ircuit with a line While preparing the data communication detector which judges whether it is 
ata communication by performing non-telephoning connection detection, such as an external 
nstrument The transmitting band matching circuit which takes impedance matching in a 
ransmitting band frequency in said antenna matching circuit section, The receiving band 
atching circuit which takes impedance matching in a receiving band frequency, The body 
atching circuit where said antenna takes impedance matching in the condition of being in 
ontact with the body is prepared. Said control section The information from the operating 
tate and said data communication detector of the portable telephone concerned is judged. The 
ortable telephone with an antenna matching circuit change function characterized by having a 
eans to perform change-over control which connects said transmitting band matching circuit, 
aid receiving band matching circuit, or said body matching circuit between said antennas and 
aid wireless sections. 

Claim 2] Said control section is a portable telephone with an antenna matching circuit change 
unction according to claim 1 which judges, a communication link connection condition, and is 
haracterized by performing change-over control so that said receiving band matching circuit 
ay be connected when the portable telephone concerned is not in a communication link 
onnection condition. 

Claim 3] Said control section is a portable telephone with an antenna matching circuit change 
unction according to claim 2 which judges a transmitting burst condition when the portable 
slephone concerned is in a communication link connection condition, and is characterized by 
srforming change-over control so that said receiving band matching circuit may be connected 
lien a transmitting burst is OFF. 

Claim 4] Said control section is a portable telephone with an antenna matching circuit change 
.motion according to claim 3 characterized by jydging the information from said data 
ommunication detector, performing change-over control so that said transmitting band matching 
ircuit may be connected if it is during data communication, and performing change-over 
^ntrol so that said body matching circuit may be connected, • if it is not during data 
Dmmunication when said transmitting burst is ON. 

Claim 5] It is the portable telephone according to claim 4 with an antenna matching circuit 
iange function characterize by for said control circuit to judge the information from said 
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earphone existence detector , to equip said acoustic circuit with the earphone existence 
detector which detects whether the earphone is connect or not , to perform change-over control 
so that said transmitting band matching circuit may be connect if it is earphone ** when it is 
not during data communication , and to perform change-over control so that said body matching 
circuit may be connect , if it is nothing [ earphone ] . 

[Claim 6] Said control circuit be a portable telephone with an antenna matching circuit change 
function according to claim 5 characterize by have a means to judge whether the key stroke be 
perform ■, by said control unit , perform change-over control so that said transmitting band 
matching circuit may be connect if it be during a key stroke when the information from said 
earphone existence detector be nothing [ earphone ] , and perform change-over control so that 
said body matching circuit may be connect , if it be during a key stroke . 

[Claim 7] Said control circuit is a portable telephone with an antenna matching circuit change 
function according to claim 4 characterized by having a means to judge whether the key stroke 
is performed, by said control unit, "performing change-over control so that said transmitting 
band matching circuit may be connected if it is during a key stroke, and performing change- 
over control so that said body matching circuit may be connected, if it is not during a key 
stroke. 

[Claim 8] It is the portable telephone according to claim 7 with an antenna matching circuit 
change function characterize by for said control circuit to judge the information from said 
earphone existence detector , to equip said acoustic circuit with the earphone existence 
detector which detects whether the earphone is connect or not , to perform change-over control 
so that said transmitting band matching circuit may be connect if it is earphone ** when it is 
not. during data communication , and to perform change-over control so that said body matching 
circuit may be connect , if it is nothing [ earphone ] . 
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' NOTICES * 
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amages caused by the use of this translation. 
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.This document has been translated by computer. So the translation may not reflect the 
original precisely. 

. **** shows the word which can not be translated. 
. In the drawings, any words are not translated. 

ETA I LED DESCRIPTION 



Detailed Description of the Invention] 
0001] 

Field of the Invention] This invention relates to the portable telephone equipped with the 
ntenna matching circuit section constituted so that the impedance matching of an antenna and 
he wireless section might be taken, 
0002] 

Description of the Prior Art] The technique which enables an efficient communication link is 
onventionally proposed by changing the circuit constant of an antenna matching circuit so 
hat walkie-talkies, such as a portable telephone, may be equipped with the antenna matching 
ircuit section which takes the impedance matching of an antenna and the wireless section and 
eception or transmission may be attained with a suitable impedance- 

0003] Drawing 6 is the block diagram equipped with the means which changes a receiving band 
atching circuit and a transmitting band matching circuit showing an example of the 
onventional portable telephone with an antenna matching circuit change function. 
0004] This portable telephone with an antenna matching circuit change function' A base 
ransceiver station, the antenna 1 which performs transmission and reception of an electric 
ave, and the wireless section 3 equipped with the receiver and the transmitter, The antenna 
atching circuit section 2 constituted so that adjustment of the impedance of an antenna 1 and 
he wireless section 3 might be taken, The display 5 which displays various information, and 
he control unit 6 which performs telephone number input and various setting out, While 
erforming control of the acoustic circuit 7 which amplifies the going-up voice from a 
icrophone, gets down from it, and tells voice to a receiver, and the wireless section 3, a 
isplay 5, a control unit 6 and an acoustic circuit 7, it consists of control sections 4 which 
erform change control of an antenna matching circuit. 

0005] Moreover, the antenna matching circuit section 2 consists of a transmitting band 
etching circuit 9 which took impedance matching in the transmitting band frequency, and a 
aceiving band matching circuit 10 which took impedance matching in the receiving band 
requency. 

0006] Drawing 7 is the operation flow chart of the antenna matching circuit change control in 
he conventional example shown in drawing 6 . Hereafter, actuation of antenna matching circuit 
hange control of the conventional example shown in drawing 6 is explained. 
3007] If a portable telephone is in the waiting condition (S44) which supervises whether it 
nanged into the communication link connection condition (S41), does not perform call 
rigination, and does not have arrival of the mail, either, as for a control section 4, it 
ill choose the receiving band matching circuit 10 as an impedance matching circuit between an 
itenna 1 and the wireless section 3 (S45). 

3008] When it comes to a communication link connection condition, it is judged by the control 
sction 4 whether it is in a transmitting burst-on condition (S42), and if it is in a 
ransmitting burst-off condition, the receiving band matching circuit 10 will be chosen as the 
npedance matching circuit of an antenna 1 and the wireless section 3 by the control section 4 
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(S45). On the other hand, if it is in a transmitting burst-on condition in the state of 
communication link connection, the transmitting band matching circuit 9 will be chosen as the 
impedance matching circuit of 'an antenna 1 and the wireless section 3 by the control section 4 
(S43) . 

[0009] Drawing 8 is the block diagram which was equipped with the receiving band matching 
circuit and the body matching circuit as an antenna matching circuit and in which showing 
other conventional examples of a portable telephone with an antenna matching circuit change 
function. 

[0010] This portable telephone with an antenna matching circuit change function has the same 
composition as the conventional example shown in drawing 6 except for the point which consists 
of a receiving band matching circuit 10 where the antenna matching circuit section 2 took 
impedance matching in the receiving band frequency, and a body matching circuit 11 which took 
the impedance matching in the condition that the antenna touches the body. 

[0011] Usually, an earphone is used in the condition of having been pushed close to his ears, 
during the call from which, as for a portable telephone, a transmitting burst will be in ON 
condition, since the antenna arranged near the earphone will be in the temporal region and a 
contact condition, the impedance of an antenna changes, the mismatching of an antenna and the 
wireless section arises, and sensibility degradation may be caused. In this conventional 
example, the above-mentioned sensibility degradation is cancelable by choosing the body 
matching circuit which can take adjustment after the antenna has contacted the body during the 
call to which a transmitting burst will be in ON condition. 

[0012] Drawing 9 is the operation flow chart of the antenna matching circuit change control in 
the conventional example shown in drawing 8 . Hereafter, actuation of antenna matching circuit 
change control of the conventional example shown in d rawing 8 is explained. 
[0013] A portable telephone judges whether it is a communication link connection condition by 
the control section 4 (S51), arid if it i£ in a waiting condition (S54), the receiving band 
matching e circuit 'iCT will be chosen as the impedance matching circuit of an antenna 1 and the 
wireless section 3 by the control' section 4 (S55). 

[0014] On the other hand, when it comes to a communication link connection condition, it is 
judged by the control section 4 whether it is in a transmitting burst-on condition (S52), and 
if it is in a transmitting burst-off condition, the receiving band matching circuit 10 will be 
chosen as the impedance matching circuit of an antenna 1 and the wifeless section 3 by the 
control section 4 (S55). If it is in a transmitting burst-on condition in the state of 
communication link connection, the body matching circuit 11 will be chosen as the impedance 
matching circuit of an antenna 1 and the wireless section 3 by the control section 4 (S53). 
[0015] 

[Problem (s) to be Solved by the Invention] Although a suitable antenna matching circuit is 
chosen and the optimal call of the antenna matching circuit change means in the conventional 
portable telephone shown in drawing 8 is attained in the situation currently used for close to 
his ears for the portable telephone, guessing In performing data communication using a 
portable telephone Since the antenna matching circuit is a body matching circuit when 
performing data communication frequently although there is almost nothing, it may cause 
sensibility degradation conversely by the mismatching in a transmitting band that a portable 
telephone is used for close to his ears, guessing like [ under call ]. 
[0016] The object of this invention is by making the optimal antenna matching circuit 
selectable according to the operating condition of a cellular phone to offer a means to cancel 
sensibility degradation by mismatching. 
[0017] 

[Means for Solving the Problem] In the portable telephone equipped with the antenna matching 
circuit section constituted so that this invention might take the impedance matching of an 
antenna and the wireiess section While constituting an antenna matching circuit switchable in 
a transmitting band matching circuit, a receiving band matching circuit, and a body matching 
circuit It is characterized by choosing the optimal antenna matching circuit out of said 
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ransmitting band matching circuit, a receiving band matching circuit, and a body matching 
ircuit by preparing a data communication detector and judging a communication link connection 
ondition, a transmitting burst condition, and a data communication condition, respectively, 
0018] When a portable telephone is in a waiting condition, as for the portable telephone with 
n antenna matching circuit change function of this invention, the receiving band matching 
ircuit is chosen as the impedance matching circuit of an antenna and the wireless section. On 
he other hand in a communication link connection condition, it is judged by the control 
ection whether it is under [ transmitting burst ] ******. If it is in a transmitting burst- 
ff condition, a receiving band matching circuit will be chosen as the impedance matching 
ircuit of an antenna and the wireless section. If it is in a transmitting burst-on condition, 
t will be judged using data communication detector information whether it is under [ data 
ommunication ] ******. If it is during data communication, a transmitting band matching 
ircuit will be chosen as the impedance matching circuit of ah antenna and the wireless 
ection by the control section, and if it is not during data communication, a body matching 
ircuit will be chosen as the impedance matching circuit of an antenna and the wireless 
ection. 

0019] It is characterized by for this invention establishing further a means to judge 
arphone insertion existence and the existence of a key stroke, and choosing the optimal 
ntenna matching circuit according to earphone insertion existence and the existence of a key 
stroke out of said transmitting band matching circuit, a receiving band matching circuit, and . 
body matching circuit. 
0020] 

Embodiment of the Invention] Drawing 1 is the block diagram showing the 1st operation gestalt 
f this invention. 

0021] The antenna matching circuit change portable telephone concerning this operation 
estalt A base transceiver station, the antenna 1 which performs transmission and reception of 
n electric wave, and the wireless section 3 equipped with the receiver and the. transmitter, 
he antenna matching circuit section 2 constituted so that adjustment of the impedance of an 
ntenna 1 and the wireless section 3 might be taken, The display 5 which displays various 
nformation, and the control unit 6 which performs telephone number input and various setting 
ut, The acoustic circuit 7 which amplifies the going^up voice from a microphone, gets down 
rora it, and tells voice to a receiver, Non-telephoning connection detection, such as an 
xternal instrument, is performed, control of the data communication detector 8 which judges 
hether it is data communication, and the wireless section 3, a display 5, a control unit 6 
nd an acoustic circuit 7 is performed, and it consists of control sections 4 which receive 
nformation from the data communication detector 8. 

3022] Moreover, the antenna matching circuit section 2 consists of a transmitting band 
atching circuit 9 which took impedance matching in the transmitting band frequency, a 
aceiving band matching circuit 10 which took impedance matching in the receiving, band 
requency, and a body matching circuit 11 where the antenna took the impedance matching at the 
ime of a body contact condition. 

3023] Drawing 2 is a flow chart which shows actuation of the gestalt of this operation, 
sreafter, actuation of this operation gestalt is explained with reference to drawing 1 - 
rawing 2 . 

3024] The portable telephone with an antenna matching circuit change function judges whether 
t is a communication link connection condition by the control section 4 (Sll), and if it is • 
i a waiting condition (S16), it will choose the receiving band matching circuit 10 as the 
npedance matching circuit of an antenna 1 and the wireless section 3 by the control section 4 
317). 

3025] If it is in a communication link connection condition, it will judge whether the 
ransmitting burst is carried out by the control section 4 (S12), and if it is in a 
ransmitting burst-off condition, the receiving band matching circuit 10 will be chosen as the 
npedance matching circuit of an antenna 1 and the wireless section 3 by the control section 4 
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[0026] If it is in a transmitting burst-on condition in the state of communication link 
connection, it will judge whether it is under [ data communication ] ****** by the data 
communication detector 8 (SI 3), and if it is during data communication, the transmitting band 
matching circuit 9 will be chosen as the impedance matching circuit of an antenna 1 and the 
wireless section 3 by the control section 4 (SIS). If it is not during data communication, the 
body matching circuit 11 will be chosen as the impedance matching circuit of an antenna 1 and 
the wireless section 3 by the control section 4 (S14>. 

[0027] According to this operation gestalt, during data communication, since a transmitting 
band matching circuit is chosen, and a body matching circuit is chosen only when usual is 
busy, the optimal antenna matching circuit is chosen according to a busy condition, and 
sensibility degradation by mismatching is cancelable. 

[0028] Drawing 3 is the block diagram showing the 2nd operation gestalt of this invention. 
[0029] It was characterized by the portable telephone with an antenna matching circuit change 
function concerning this operation gestalt adding the earphone existence detector 12 which 
judges whether the earphone is further connected to the portable telephone with an antenna 
matching circuit change function of the 1st operation gestalt in the acoustic circuit 7, and . 
the control circuit 4 is equipped also with the antenna matching circuit change function by 
the output of the earphone existence detector 12. Other configurations are the same as that of 
the portable telephone with an antenna matching circuit change function of the 1st operation 
gestalt. 

[0030] Since a portable telephone is used in the condition of having separated from close to 
his ears when talking over the telephone using the earphone, if a body matching circuit is 
chosen also when talking over the telephone using an earphone, sensibility degradation by 
mismatching will be produced conversely. With the gestalt of this operation, sensibility 
degradation by mismatching is controlled by making it not cjioose a body matching circuit in. ; 
such a case. 

[0031] Drawing; 4 is a flow chart which shows actuation of the 2nd operation gestalt. 
Hereafter, actuation of this operation gestalt is explained with reference to drawing 3 - 
drawing 4 

[0032] The antenna matching circuit change portable telephone concerning this operation 
gestalt judges whether it is a communication link connection condition by the control section 
4 (S21), and if it is in a waiting condition (S27), it will choose the receiving band matching 
circuit 11 as the impedance matching circuit of an antenna 1 and the wireless section 3 by the 
control section 4 (S28). 

[0033] If it is in a communication link connection condition, it will judge whether the 
transmitting burst is carried out by the control section 4 (S22>, and if it is in a 
transmitting burst-off condition, the receiving band matching circuit 10 will be chosen as the 
impedance matching circuit of an antenna 1 and the wireless section 3 by the control section 4 
(S28) . 

[0034] If it is in a transmitting burst-on condition in the state of communication link 
connection, it will judge whether it is under [ data communication ] ****** by the data 
communication detector 8 (S23), and if it is during data communication, the transmitting band 
matching circuit 9 will be chosen as the impedance matching circuit of an antenna 1 and the 
wireless section 3 by the control section 4 (S26). 

[0035] it is not during data communication — if it becomes, the insertion existence of an 
earphone is judged by the earphone existence detector 12 (S24), and the earphone is inserted - 
- if it becomes, the transmitting band matching circuit 9 will be chosen as the impedance 
matching circuit of an antenna 1 and the wireless section 3 by the control section 4 (S26).. If 
the earphone is not inserted, the body matching circuit 11 will be chosen as the impedance 
matching circuit of an antenna 1 and the wireless section 3. by the control section 4 (S15). 
[0036] Drawing 5 is an operation flow chart which detected the existence of a key stroke 
[ in / for the impedance matching circuit of an antenna and the wireless section / a 
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:ommuni cation link connection condition ], and added further the means changed to a 
ransmitting band matching circuit or a body matching circuit and which shows the 3rd 
deration gestalt of this invention. 

0037] usually , since the portable telephone be separate from close to his ears while perform 
he key stroke , selection of the more nearly optimal antenna matching circuit be attain with 
his operation gestalt , without cause sensibility degradation by the mismatching of an 
,ntenna and the wireless section by also judge the existence of the key stroke in a 
ommunication link connection condition , and change the impedance matching circuit of an 
ntenna and the wireless section to a transmitting band matching circuit or a body matching 
ircuit according to an operating condition . 

0038] At in addition, the at a means to judge whether, as for this operation gestalt, the key 
trqke is performed to the control section 4 by the control unit 6, and the time of a 
ransmitting burst-on condition If the key stroke is performed, the transmitting band matching 
ircuit 9 will be chosen as an impedance matching circuit. Since it is the same as that of the 
nd operation gestalt which shows a means to output the signal which chooses the body matching 
ircuit 11 as an impedance matching circuit to the antenna matching circuit section to drawing 
, except for the point which it has further constitutionally if the key stroke is not 
erformed Hereafter, actuation of the gestalt of this operation is explained with reference to 
rawing 3 and drawing 5 . 

0039] A control section 4 will choose the receiving band matching circuit 10 as an impedance 
atching circuit of an antenna 1 and the wireless section 3, if a portable telephone judges 
hether it is a communication link connection condition (S31) and is in a waiting condition 

538) (S39). 

0040] If it is in a communication link connection condition, it will judge whether the 
ransmitting burst is carried out by the control section 4 (S32), and if it is in a 
ransmitting burst-off condition, the receiving band matching circuit 10 will be chosen as .the 
mpedance matching circuit of. an antenna 1 and the wireless section 3 by the control section 4 

539) . 

0041] On the other hand, if it is in a transmitting burst-on condition in the state of 
ommunication link connection, it will judge whether it is under [ data communication ] ****** 
y the data communication detector 8 (S33), and if it is during data communication, the 
ransmitting band matching circuit 9 will be chosen as the impedance matching circuit of an 
ntenna 1 and the wireless section 3 by the control section 4 (S36). 

0042] moreover, it is not during data communication — if it becomes, the insertion existence 
f an earphone is judged by the earphone existence detector 12 (S34), and the earphone is 
nserted — if it becomes, the transmitting band matching circuit 9 will be chosen as the 
mpedance matching circuit of an antenna 1 and the wireless section 3 by the control section 4 
S36). 

0043] If the earphone is not inserted, the existence of a key stroke will be judged by the 
ontrol unit 6 (S35), and if the key stroke is carried out, the transmitting band matching 
ircuit 9 will be chosen as the impedance matching circuit of an antenna 1 and the wireless 
ection 3 by the control section 4 (S36>. If the key stroke is not carried out, the body 
atching circuit 11 will be chosen as the impedance matching circuit of an antenna 1 and the 
ireless section 3 by the control section 4 (S37). 

0044] In addition, although the existence of an earphone was judged by S34 and the existence 
f a key stroke is judged with this operation gestalt S35, this judgment sequence may be 
averse. Moreover, the configuration which exoludes S34 and controls S35, S36, and S3? 
irectly from S33 can be changed suitably, and can also be carried out. 
3045] 

Sffect of the Invention] Selection of the optimal antenna matching circuit is attained 

» 

ithout causing sensibility degradation by the mismatching of an antenna and the wireless 
3ction, since according to the portable telephone with an antenna matching circuit change 
jnction by this invention each condition, such as a communication link connection condition, 
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a transmitting burst condition, a data communication condition, and earphone insertion 
existence, is judged, respectively and the impedance-matching circuit of an antenna and the 
wireless section is changed to a transmitting band matching circuit, a receiving band matching 
circuit, or a body matching circuit according to each situation. 
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JESCRIPTION OF DRAWINGS 



Brief Description of the Drawings] 
^Drawing 1] It is the block diagram showing the 1st operation gestalt of this invention. 
.Drawjnfl 2] It is the flow chart which shows actuation of the 1st operation gest&lt of this 
nvention. 

Drawing 3] It is the block diagram showing the 2nd operation gestalt of this invention. 
Drawing 4] It is the flow chart which shows actuation of the 2nd operation gestalt of this 
nvention. 

Drawing 5] It is the flow chart which shows actuation of this 3rd operation gestalt of this 
nvention. 

Drawing 6] It is the block diagram showing the conventional example. 
Drawing 7] It is the flow chart which shows actuation of the conventional example. 
Drawing 8] It is the block diagram showing other conventional examples. 
Drawing 9] It is the flow chart which shows actuation of other conventional examples. 
Description of Notations] 
Antenna 

Antenna Matching Circuit Section 

Wireless Section 

Control Section 

Display 

Control Unit 

Acoustic Circuit 

Data Communication Detector 

Transmitting Band Matching Circuit 

0 Receiving Band Matching Circuit 

1 Body Matching Circuit 

2 Earphone Detector 
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